Objectives-When protective headgear is designed, the attitudes of the intended users needs to be taken into account, as well as safety performance criteria. The aim of this study was therefore to determine the attitudes of schoolboy rugby union players towards protective headgear. Methods-A survey of 140 rugby union players (82.4% response rate) from 10 randomly selected school teams in metropolitan Sydney was conducted at the end of the 1999 playing season. All players were aged 14-16 years. All teams had participated in a trial of headgear during the 1999 season in which six of the teams had been assigned to a headgear trial arm and four teams to a control arm. Players completed a self report questionnaire during a supervised session at school. The questionnaire collected information on recent head injuries, use of protective equipment, and attitudes towards headgear. Results-Some form of protective equipment was always worn by 76.1% of players: 93.6% reported using a mouthguard and 79.3% a helmet/headgear during the 1999 season. The two most important reasons for wearing headgear were related to safety concerns. Players with no recent head/neck injury were more likely to report that they felt safer when wearing headgear (p<0.001) and less likely to cite a previous injury as a motivating factor for wearing headgear (p<0.001) than those who had sustained a recent head/neck injury. Of the players who wore headgear during the 1999 season, 67% said that they played more confidently when they wore headgear, but 63% said that their head was hotter. Few players reported that their head was uncomfortable (15%) or that it was hard to communicate (3%) when they wore headgear. The main reasons for not wearing headgear were related to its design features: uncomfortable (61%) and it was hot (57%). Conclusions-The primary reason cited by players for wearing headgear is safety. Receiving an injury would also motivate non-wearers to wear headgear. Players report that they are more confident and able to tackle harder if they wear headgear, suggesting that a belief in its protective capabilities may influence behaviour. These attitudes need to be addressed in the design of eVective headgear as well as in strategies to promote its use. 
Rugby union football is an international game played in many countries on all continents. It is a contact sport involving two teams of 15 players in which the ball is carried, thrown, passed by hand, and kicked. Body contact occurs in many phases of play including when tackling an opponent with the ball and contesting the ball in scrums, lineouts, rucks, and mauls. Although intentional head contact is illegal-for example, tackling above shoulder height-it can occur in many phases of play. For example, a tackled player's head can strike the ground or the tackler's head can come into contact with an opponent's chest/shoulder.
Most studies of rugby injuries report that head and facial injuries account for 14-27% of all injuries. [1] [2] [3] [4] [5] [6] [7] [8] [9] Of these, 60-80% are lacerations to the face or scalp and 5-10% are concussion.
Concussion in rugby can be reduced through enforcement of rules, attention to technique, team skills, and the use of personal protective equipment, in this case protective headgear. 10 Protective headgear can also prevent lacerations to the face or scalp. Unlike American football, rugby headgear is soft and does not have a face guard.
Recent studies of protective headgear designed for use in rugby union, rugby league, and Australian football have found that the ability of current headgear to reduce concussion is minimal. [11] [12] [13] There are, however, contrasting opinions about the desired or intended function of headgear particularly with regard to its role in abrasion/laceration protection versus protection against traumatic brain injury-that is, closed head injury. 14 In rugby union, specific laws limit the nature and type of helmets that may be worn in matches. 15 They restrict headgear thickness to 10 mm, foam density to 45 kg/m 3 , and headform acceleration in a drop test from 0.3 m to 200-550 g. 16 It has been suggested, although not formally shown, that rugby players wearing protective equipment become more aggressive or less cautious during play, thereby negating any benefit that may have been gained. 17 In other words, the attitudes and behaviours of players towards protective headgear are important in the design and evaluation of its protective function. That attitudes towards protective equipment influence its use has been shown in a number of other activities such as cycling which can impact significantly on injury rates. 21 If these heightened risk taking behaviours influence behaviours on the sporting field, and they are not accompanied by protective behaviours, they could lead to an increased risk of injury in adolescent players. In contrast, the level of adopted behaviours (such as use of protective equipment) declines in adolescents despite a greater understanding of risk situations than in younger children. 22 This is particularly so for use of protective equipment to prevent sports injuries. 18 This paper describes the attitudes of 14 and 15 year old male rugby union players about protective headgear. The cohort reported on are a subsample of 10 teams from a set of 16 that participated in a prospective study of football headgear in under 15s rugby union in 1999. 12 Although no survey of headgear wearing rates in these players has previously been reported, the rate of non-mandated or voluntary use in these junior age groups appears to be high, with some schools advocating headgear use and some teams having almost 100% wearing rates.
Methods
This study builds on a trial of headgear in schoolboy football teams involved in the 15A-that is, under 15 years, A grade or highest standard of play-interschool football competitions conducted in 1999. 12 All Sydney metropolitan based schools involved in two 15A interschool rugby union competitions were invited to participate in the earlier trial. Of the 22 schools approached, 16 agreed to participate in a trial of the eVectiveness of protective headgear during the 1999 rugby union playing season. The results of this trial, involving teams allocated to either control or interventionthat is, headgear-arms, are reported elsewhere. 12 A random sample of 10 of the 16 school teams participating in the headgear trial was selected and approached to participate in a survey of player attitudes towards protective headgear at the end of the 1999 rugby union playing season. It was not possible to survey all 16 teams because of logistic and financial constraints. Each of the 10 randomly selected school teams agreed to participate in this survey, giving a 100% team response rate. Of these, six wore headgear and four were controls in the earlier study.
All players from each of the 10 15A teams were invited to complete a self report survey about their attitudes towards protective headgear and their head injury history. Each team had 17 players (15 players + 2 reserves), giving a potential total of 170 survey respondents. The surveys were conducted at the schools over a two week period at the completion of the 1999 playing season. The surveys were completed during a supervised session, largely to prevent participants from talking to each other and contaminating their responses. Not all team members were present at the time of the survey. In total, 140 players completed the survey giving an 82.4% player response rate.
Informed written consent was obtained from the parents of the players for their participation in this study according to a protocol approved by the ethics committee at the University of New South Wales.
A survey questionnaire containing 26 questions was developed to seek the players' attitudes towards protective headgear. The questionnaire was based on previous surveys of attitudes towards protective equipment conducted by one of the authors. 18 19 It included mainly closed option questions for ease of completion but some open ended options allowed provision of further detail. The questionnaire was pilot tested on a small group of rugby players who were asked to comment on the phrasing of the questions before the final format was finalised.
The survey form included questions designed to collect the following information: + personal information (date of birth, school attended, year at school, suburb, and postcode of residence); + participation history (years played rugby union; number of practice matches/ preseason competition matches played; number of weekly training sessions; usual position on the field); + use of protective equipment and headgear (frequency of use of protective equipment; type of protective equipment used and the context of play in which it was worn; use of headgear during the preceding football season); + attitudes towards headgear for those players who wore protective headgear for most of the 1999 playing season (reasons for deciding to wear the headgear; risk perceptions while wearing headgear; opinions about the headgear; good headgear design features); + attitudes towards headgear of players who did not wear protective headgear for most of the 1999 playing season (reasons for deciding not to wear headgear; factors that would encourage them to wear headgear); + history of head and neck injuries during the past two playing seasons (self reported number of head/neck injuries). Most attitudinal and knowledge data were recorded in a five point Likert scale (always, often, sometimes, rarely, never). Questions asking about reasons for wearing/not wearing headgear and about good headgear design/ features gave a list of options from which the player was to choose the most appropriate answers. The wording of these attitudinal/ opinion questions and options is given in the tables.
After being coded, the data were double entered into an Excel spreadsheet and cleaned before being transferred to SPSS 8.0 for analysis. The proportion of players giving each response to the categorical variables was calculated with the associated 95% confidence intervals. Data on the playing history were very skewed, and so medians and ranges are presented. For the Likert scale variables, the proportion of all responding players giving an "always" or "often" response was calculated.
The attitudinal data are presented for the whole sample and separately for players involved in the headgear and control arms of the original headgear trial. For these analyses, players were classified on an "intention to treat" basis so they were assigned to control or headgear groups according to the initial randomisation of their team to these arms in the earlier trial and not on the basis of their actual behaviours. The attitudinal responses in these two groups were compared by 2 tests. Attitudinal responses were also compared in players with/without a self reported recent history of head/neck injury. This history was ascertained from the instruction: "specify how many head or neck injuries that you have suVered within the last 2 football seasons are as a result of your participation in football." Players whose response was at least one such injury were considered to have a recent head/neck injury history.
Results

DEMOGRAPHIC PROFILE
All of the surveyed rugby players were attending a secondary school. Of the 139 schoolboy rugby players who provided information about their year level at school, 59.0% were in year 9 and 41.0% in year 10. All players were aged 14-16 years at the time of the survey and all were male. Over half (60%) of the respondents were from teams who wore headgear in the earlier trial.
PLAYING HABITS AND INJURY HISTORY
Some 79% of the sample reported having played rugby union for at most eight years, with the median being six years (range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . The median number of practice/preseason competition matches played during 1999 was eight games (range 0-52), with 85.6% of survey respondents having participated in two to three training sessions a week. Just over half of the sample (51.0%) played as forwards, 43.2% as backs, and 5.8% played in both forward and back positions.
Just under half of the sample (44.3%) reported sustaining a head/neck injury during training/game play within the last two football seasons. These injured players reported between one and 10 head/neck injuries in the previous two playing seasons, with more than half (59.9%) reporting just one such injury.
USE OF PROTECTIVE EQUIPMENT AND HEADGEAR
When playing rugby union football, 76.1% of players reported always wearing some form of protective equipment, compared with 2.2% who never wore it. Table 1 describes the players' self report use of a range of protective equipment items, including mouthguards, shoulder pads, ankle taping, and helmet/ headgear. Most players reported using a mouthguard (93.6% of all respondents) or a helmet/headgear (79.3%). Fewer than 40% of the players reported wearing shoulder pads in any context of play, and only 10% reported using ankle taping. Very few players tended to wear protective equipment only during training sessions. Shoulder pads and ankle taping were more often used in the game only situation than in both games and training.
Overall, a high proportion of the sample (79.3%) reported wearing protective headgear for most of the 1999 season. Not surprisingly, more players from teams allocated to the headgear trial arm wore protective headgear during the 1999 season than players from control teams (89.3% v 64.3% respectively; 2 1 = 12.787, p<0.001).
REASONS FOR WEARING HEADGEAR
The 110 schoolboy rugby players who reported wearing headgear during the 1999 season were asked: "What were the two most important reasons for deciding to wear headgear?" Table 2 lists the most commonly cited reasons selected from a list of specified options. Overall, the two most commonly given reasons were related to safety/injury prevention. Players with no recent head/neck injury history were significantly more likely to say that they felt safer when wearing headgear, than players who had sustained a head/neck injury during the past two seasons ( 2 1 = 7.73, p<0.001). Not surprisingly, players who had been injured during the past two years were more likely than the uninjured group to cite a previous injury as a major motivating factor Values are the proportion (%) of all players who stated they used the particular item. for headgear use ( 2 1 = 9.45, p<0.001). Players who were members of the headgear teams during the formal trial were almost 10 times as likely to indicate that they wore headgear because they were part of a study than control team members ( 
ATTITUDES TOWARDS HEADGEAR
To determine the attitudes and beliefs of the surveyed players about headgear and injury, a series of questions were asked of players who reported wearing protective headgear (n = 110) while playing football. Table 3 gives their responses. Over 80% of all players felt safer when they wore headgear and a significant proportion played more confidently when they wore it. Although a large number of players felt that their head was hotter when they wore headgear during football, very few stated that their head was uncomfortable or that they experienced communication problems. There were no significant diVerences in the reporting of these attitudes between control and headgear players nor between those with and without a recent history of head injury.
The players who wore protective headgear for most of the 1999 playing season were also asked to indicate which features would make them select a brand or model of headgear. Players ticked up to seven of the given options provided. The main design features selected were "its looks/appearance" (59.6% of respondents), "the size of it" (49.5%), "information about its safety performance" (45.0%), and "how heavy it feels" (43.1%). Less often selected options were "how much it costs" (38.5%), "its colour" (30.3%), and "if a national or state representative player wore it" (20.2%).
ATTITUDES IN PLAYERS WHO DID NOT WEAR
HEADGEAR
Only 28 players indicated that they did not wear headgear for most of the 1999 playing season. Of these, 64.3% did not have a recent history of head/neck injury, and 67.9% were members of control teams. These players were asked to indicate the two most important reasons they had for not wearing protective headgear from a list of seven specified options. The most commonly cited reasons related to the features of the headgear itself: "it is too uncomfortable" (60.7%); "it is too hot" (57.1%). Other commonly selected reasons were "I don't like to" (39.3%) and "I don't need to" (25.0%). Interestingly, only 7.1% of the players who did not wear headgear selected each of the options "they don't work" and "only wimps wear them".
For these players to wear headgear regularly, factors such as "having an injury" (86.2% of cases) and "being made to by parents" (41.4% of cases) were the most important reasons provided by the players.
Discussion
The actual usage rates of protective equipment by schoolboy rugby union players in the general sporting community are unknown. After a randomised controlled study of rugby headgear in 1999, 12 a subgroup of 10 teams from the 16 participating in that study were surveyed about their attitudes towards protective headgear. The sample population consisted of 14-16 year old boys who had mostly played rugby since primary school and were the best players in their age group. The players attended schools in which rugby union is the main winter sport. While undertaking this study, the investigators observed trends within some school teams in which most players wore headgear, while at others only five to eight players wore headgear. It was unusual for no players in a school team to wear headgear; this observation includes schoolboy rugby teams outside of the research group.
Although this study is based on only a small sample of rugby teams, it provides valuable data about the patterns of, and reasons for, protective headgear use/non-use by these players. The attitudes of rugby players towards protective headgear has not previously been reported. It is possible that the wearing rates reported in this study are an overestimate of the true rate in general schoolboy rugby players because these figures are based on data collected at the end of a season during which a trial of headgear was conducted. Unfortunately, this study was not able to determine wearing rates before and after the trial. Furthermore, the player attitudes reported here may have changed over the course of the playing season, as they became more accustomed to wearing headgear. Future research should assess attitudes and safety behaviours at both the start and end of a trial of protective equipment.
The primary reason given for wearing headgear in this study was safety, even by players randomised to wearing headgear during a playing season. In contrast, the main reason for not Values are the proportion of cases giving an "always" or "often" response to each attitude/belief.
wearing headgear was comfort. These two factors are also major determinants of teenagers' use of protective headgear in other sports such as cycling. 18 Discomfort did not appear to be a concern to players who wore headgear, although they did report that their head was hotter than normal. Encouragingly, communication did not appear to be adversely aVected by headgear. Role models of high level rugby players did not appear to have a strong influence on the type of headgear a player would choose. Non-users stated that parental pressure would be a major motivator for them to wear headgear; this has also been shown to be a factor in choosing to wear a cycling helmet in this age group. 18 The players' responses suggest that they feel more confident and believe that they can tackle harder when wearing headgear than without it. This presumably reflects a belief that headgear is protective. If such players wear inappropriate or badly designed headgear, the combination of ineVective headgear and a belief that headgear is providing head protection, manifested in player confidence, may increase the risk of injury. Garraway et al 17 argues that increased injury rates among rugby players are partially due to this phenomenon. If during their adolescent years players naturally adopt risky behaviours and modify their game tactics accordingly, then this could place them at an even greater risk of injury. 20 22 A before-after implementation study, with close surveillance of player behaviours and headgear use, is needed to formally determine if use of protective headgear increases injury risk because of more aggressive or confident play. Although some may argue that this is a reason for eliminating the use of protective headgear, the published injury data have shown that simply relying on technique and laws has not reduced the incidence of concussion. 23 Therefore the need to reduce concussion remains unchanged.
One way of increasing knowledge about, and awareness of, injury risk and the benefit of protective headgear is to increase the use of headgear during training sessions, so that players regard headgear in the same way as other clothing necessary for the game. Given the potential role that parents have in encouraging young players to wear headgear, education programmes aimed at increasing the awareness of parents should also be promoted.
It is critical that headgear performance is improved to a level that meets the players' expectations. It is also important that players are educated to understand the nature and limits of the protection provided by headgear, so that dangerous play is avoided. Although adolescents may well understand and appreciate injury risk, this may not be a factor in their decision to wear or not wear protective headgear. For example, although teenagers believed that the risk of a severe cycling injury could be reduced by wearing a helmet, fewer than 45% of them actually used one regularly 18 ; this was despite the fact that it was compulsory for all cyclists to wear one at the time of the survey.
As with the design of any protective equipment, there is a trade oV in the design of headgear between safety and comfort. The safety performance of headgear is largely determined by the extent of head coverage, foam density, and thickness. The impact energy attenuation properties will be enhanced with denser and thicker foams. 13 Unfortunately, this will also increase the mass of the headgear, which could increase injury risk. It is possible that players would find denser foam to be more uncomfortable too. An additional important design consideration is that the dimensions of the headgear should not interfere with normal play.
The safety performance of headgear can be improved beyond its current level in a way that enhances comfort and improves ventilation. This can be achieved by improving the padding over "at risk" sites on the head and reducing the padding at other areas. In a recent study, 11 we showed that impacts to the temporoparietal region were more common and more likely to result in concussion. Impacts to the rear or top of the head are rare in the rugby codes. This injury prevention approach could be improved by encouraging players to wear shoulder pads (at present 40% of the sample wore shoulder pads) and harmonising the impact energy attenuation properties of headgear with shoulder pads. In this way, protection during shoulder-head impacts, a common cause of concussion, 11 would be improved.
In summary, this study has shown that awareness of the safety benefits of wearing headgear and a previous injury are strong motivators for people to wear protective headgear. Education strategies focusing on the potential injury risk during rugby football and the benefits of wearing protective headgear should be developed for both players and their parents. The current attitudes and beliefs of junior football players should also be taken into account in the design of protective headgear and associated implementation strategies to ensure that headgear meets their expectations and does not lead to changed behaviours on the field. 
